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ALTERNATI VE DEVELOPMENT AND SELECTI ON

R R I b Sk S b S b S bk S b I bk S b S b I R Ik b b S b b b I b R R A S bk b b S bk S b S b S b bk

This enclosure is intended to guide scoping of the devel op-
ment of the optimum conbi nati on of technol ogies and controls
for each specific contam nated area.

This section can al so assist the project teamin devel oping a
prelimnary |ist of applicable renedial technologies which
woul d be useful in devel oping data quality objectives.
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1. Type of Action
1.1 Renoval Action(s) under CERCLA
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Renoval actions should contribute to efficient performnce of
the long-termrenedial action to the extent practicable. Al
renoval actions are required to be consistent with the final
site remedi ati on.

Time-critical renoval actions are those actions where there
is less than 6 nonths available for planning prior to under
taking the renoval action. At the discretion of the |ead
agency, an EE/CA may be perforned for tine-critical renoval
actions.

An EE/CA is required for non time-critical renoval actions.
Non tine-critical renoval actions are defined as those
actions where there is at least a six-nonth planning period
prior to the renoval action. See the EE/CA outline for ad-
di ti onal docunent requirenents.

Exanpl es of renoval actions are given bel ow

R R I b Sk S b S S b S bk S b S bk S b S b S I Rk b b S b S b b R R A S bk b b S bk S b S b S b S

1.1.1 Alternate Water Supply(ies)

1.1.2 Drum Renoval and D sposal

1.1.3 Excavation of "Hot Spots" to Prevent the
Spread of Contam nation
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Material may be placed in secure storage or taken to a Ii-
censed treatnent, storage, and disposal facility.
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1.1.4 Fencing and O her security Measures to Limt
Site Access.

1.1.5 Hazardous Waste storage Pond or Lagoon Punp-
out with Of-site D sposal of Liquids and
sl udges.

1.1.6 Underground storage Tank (UST) Renoval and
Di sposal

1.1.7 Vapor Extraction and/or G oundwater Punping
to Prevent the D spersal or Mgration of
Spilled Materi al

1.2 Operable Unit(s) under CERCLA
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Qperable units are part of a larger renedial action. They
may address specific sub-sites or portions. Qperable units
are required to be consistent wwth the final renediation but
may be inplenented early with avail abl e funds. Exanpl es of

operabl e units are given bel ow.
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2.1 Caps and/or Covers

2.2 Slurry Walls and/or Hydraulic Barriers that
Contain and Prevent Spread of Contam nants

2.3 Subsite Renediation

nteri m Renedi al Measure(s) under RCRA

1
1
1
I
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Interimremedi al neasures are required to be consistent wth
the final corrective neasures. RCRA interim renedial
measures are equivalent to the CERCLA renoval action. They
are responses for the reduction or <control of hazards.
Exanpl es of RCRA interimrenedi al nmeasures are given bel ow
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1.3.1 Fencing and O her Security Measures to Limt
Site Access

1.3.2 G ading and Revegetation to Control Drainage
on to and off of Contam nated Areas

1.3.3 Repairs to Existing Contam nant Control Sys-
tens, Such as Caps and Leachate Collection
Syst ens

1.3.4 Slurry Walls and/or Hydraulic Barriers that
Contain and Prevent the Spread of Con-
tam nants

1.3.5 Tenporary Caps and/or Covers

1.4 Renedial Action(s)
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Renedi al actions are the long term <clean up of
CERCLA/ Superfund sites. See the RI/FS SOWoutline for ad-
di tional docunent requirenents. Exanples of renedial actions
are given bel ow
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1.4.1 In-situ Treatnent Systens

1.4.2 Biological Treatnent Systens

1.4.3 Incineration of Organic Materials
1.4.4 Punp and Treat Systens

1.5 Corrective Measure(s)
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Corrective neasures are the final clean up under RCRA and are
required to conply with ternms of the permt, enforcenent or-
der, and/or statenent of basis. See the CM5 SOWoutline for
addi tional docunment requirenments. Exanples of <corrective
measures are given bel ow.
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1.5.1 Permanent Isolation of the Materials by Bar-
rier, Cap, and Cover Systens

1.5.2 Site Excavation and Redeposition of Materials
in an Approved RCRA Landfill

1.5.3 Treatnent to Render the Site and Materials
Non- hazar dous and Non-toxic

2. | dentification of ARARS
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I nput for this section of the scope should be obtained from
O fice of Counsel and an environnental regul atory specialist.

ARARs w Il be solicited for renoval actions and renedial
actions.
There are no ARAR considerations in the RCRA process. Al

| aws and regul ations are applicable. Permts nust be secured
as required by various |laws such as the Clean Water Act., the
Clean Air Act, etc.
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2.1 Site Based ARARs
2.1.1 Chem cal -specific ARARs
2.1.2 Project/Action-specific ARARs
2.1.3 Site Location-specific ARARs
2.2 CGovernnental Unit ARARs
2.2.1 Federal ARARs
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2.2.2 State ARARs
2.2.3 Regional/Local ARARs

3. ldentification of Alternatives/ Appropriate Technol ogi es
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Appropriate technologies depend nore on the contam nated
medi a; construction nmaterials, rock, soil, sl udge,
groundwater, surface water, or air than the contam nants.
Site conditions and |ocation affect the technol ogies being
consi der ed.

Require the Contractor to identify alternatives including in-
novati ve technol ogies for renoval action or renedial action.
The Contractor should be required to provide necessary, de-
fensible criteria to determne basis for action |evels and
for clean up requirenents or for selection of the no further
action alternative.

A conpendi um of possible alternatives/actions is included in
EM 1110-2-505 «Cuidelines for Prelimnary Selection of
Renedi al Action for Hazardous Waste Sites.
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3.1 Innovative Technol ogy(i es)
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Consi derati on of innovative and alternative treatnent
technol ogies is mandated by EPA policy and the Ofice of the
Chi ef of Engi neers. | nnovati ve technol ogi es are favored by
the National Contingency Plan (NCP). OSWER Directive

9380.0-17 "Furthering the Use of Innovative Technologies in
OSWER Prograns” provides sone gui dance for inplenentation of
i nnovati ve technol ogi es.

In-situ processes other than solidification/stabilization are
considered to be innovative. Mst soil treatnent nethods
other than incineration and solidification/stabilization are
considered to be innovative.
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3.2 Alternatives that Recover Product

3.3 Alternatives that Imobilize, Destroy or Convert
Hazar dous or Toxi c Conpounds

3.4 Alternatives that Concentrate or Mnimze Wste
Materi al s
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I ncl ude a description of the degree to which the alternative
treats or recycles materials.
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3.5 Alternatives to Land D sposal
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Renoval program policy encourages the use of alternatives to
| and di sposal where practicable. The land ban nandates
alternatives to | and di sposal under certain conditions.
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3.6 Of-site D sposal
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The cost of transportation to an off-site treatnent
occasional ly appears to be excessive in the initial
screening. This happens when the costs for on site treatnent
have not been fully explored. A conmbination of on site
pre-treatnment and off-site treatnent in a publicly owned
treatnent works or a licensed treatnent, storage and di sposal
facility may work out to be nobst cost effective when the
prelimnary screening indicated otherw se.
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3.7 Onsite D sposal
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Cost of site maintenance and | ong term O&M shoul d be care-
fully considered for non-destructive technol ogi es.

New transportabl e and portable equi pnent and processes are
constantly under devel opnent that may work out for snal
sites with limted areas for set up of treatnent systens.
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3.8 Mbst Cost Effective
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Fundi ng uncertainties dictate retention. The nost cost
effective process may initially be unpopular with the
managenent i nvol ved. The nost cost effective process should

be retained as a safety net above the no action alternative,
even if public acceptance and political considerations rank
the | east cost alternative very |ow Cost effectiveness is
not a primary evaluation consideration under RCRA W se
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managenent of limted resources dictates exam nation of costs
and  cost reducti on neasures. | npl enentation  of any
alternative, including no action, requires funding.
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3.9 No Action
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The no action alternative is required by the National
Conti ngency Plan (NCP) on projects constructed wwth federal
funds. For practical purposes, the no action alternative is
used for a base |line for risk assessnent and cost. A "no
action" alternative is not required for RCRA conpliance.

Cost of the no action alternative should include costs for
securing the site frompublic access and periodic nonitoring in
perpetuity.
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4. Alternative Devel opnent

R R I b Sk S b S S b S bk S b I bk S b S S I bk b b S b b b b R b bk b S Rk b b b b b bk

Detailed scope of alternative developnment is difficult and
i nappropriate prior to identification and quantification of
contam nated nmedia and contam nants. It is good engineering
practice to include options for alternative developnent in
i nvestigative scopes.

Require conpl ete devel opnent of multiple alternatives to the
point that the cost of resolving difficult steps can be
i dentifi ed.
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4.1 Rough Material Bal ance(s)
4.1.1 Of Gassing Potenti al
4.1.2 Internedia Transfer
4.1.3 Refractory Contam nant(s)
4.1.4 Side Strean(s)
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Side streans fromtreatnent of HIRW contam nated waste
materials are environnentally and econom cally significant.
Generally, HIRWcontam nants are nore concentrated in the
bl eed streans than they were in the original waste.
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4.2 Flow D agrans/ Pl ans/ Schemat i cs/ CADD
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This section would present requirenents for the preparation of
any drawi ngs necessary for the FS as well as describe com
patibility requirenments for conputer aided design and
drafting (CADD).
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4.3 Performance Modeling
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This section describes nodeling required to assist in the
analysis of the alternatives. See Enclosure 10 on G ound Wt er
Modeling and section 7 of the RI/FS outline for air
nodel i ng. General objectives of the nodeling are noted here.
The Contractor should be directed to el aborate on the objec-

tives depending on the alternatives. This section should be
devel oped with input fromthe process engineer, the ge-
ol ogi st t he chem st , and the i ndustri al hygi eni st
(particularly for air dispersion nodeling). This section

should refer to the Geotechnical Requirenents and the Ar
Section (f or air transport nodeling) of the SOWNfor nodeling
protocol s and ot her requirenents.
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4.3.1 Ar Quality Mdeling/Ar Transport Mbdeling

4.3.2 Gound Water Mbdeling

4.3.3 Contam nant Transport Mbodeling

4.3.4 (Ceochem cal Modeling

4.3.5 Process Mdeling

4.3.6 Surface Water Modeling

4.4 \Wetl ands Restoration
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Mtigation of habitat |loss nust be considered. Cl ose
coordination wth the appropriate persons fromthe regul atory
conmuni ty is vital to acconplishnment of the project.

Federal | y funded environnental projects have not been exenpt
fromthe habitat restoration requirenments on the basis that
they are for the purpose of restoration of the environnent.
Prelimnary scope and cost docunents should include the cost
of restoration or replacenent of wetlands on an acre of
restored or replacenent wetlands per acre destroyed. See 2.10
of the RI/FS outline for additional information.
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4.5 Life-Cycle Cost/ Total Cost/Present-Wrth Anal ysis of
Each Alternative
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I nclude direct capital costs, indirect capital costs, and any
post-renoval site control costs. The proposed renoval action
cost should reflect the total project cost of t he
remedi ati on. Be sure the costs of connection to the nearest
utilities adequate to support the renediation effort are
i ncl uded.

Furnish the A-E/ Contractor with the di scount rate to Dbe
appl i ed.
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4.5.1 Cost Estimates
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This section should require cost estimates for feasibility
studies which are detailed to a | evel comensurate with the
|l evel of design, wth appropriate design contingencies ap-
plied to relevant cost itens. The section should note that
alternative estimtes for feasibility studies, however, do
not always include all the costs necessary for renedi ati on of
an HTRW pr oj ect . | f the sole purpose of estimating alterna-
tives is the selection of the nethod of renediation, and not
the total construction or project cost, sone itens nay not
require pricing. Costs which are mnor, or costs which don't
vary between alternatives but are common to all are fre-
quently not included since they would not inpact the selec-
tion of an alternative. This is not a problemas |ong as
there is docunmentation in the report that identifies which
costs are and which are not included in the estimate. The
SOWshoul d require this docunentation. The selected alterna-
tive however, should reflect the total project cost of the
remedi ati on. The scope should require the Contractor to pre-
pare estimates which consider all the following costs
associated wth the selected alternative. These nust be con-
sidered if a total construction cost is needed for budgetary
and/ or progranm ng purposes.

This section should be prepared with input fromthe appropriate
cost engineering staff.
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4.5.1.1 Construction Costs
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The project |eader should consult a construction representative
in preparing this section.
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Of-site Uility Connections
and Fees

Mobi |'i zati on/ Denobi |i zati on
Heal th and Safety

Permts and Fees

Testing and Anal yses
Qperation and Mi nt enance
Transportation Costs

Di sposal Costs

Contractor's Over head

.10 Contractor's Profit

.1.11 Performance Bond

4.5.1.2 Markups

BARARARARA A
aoanaananao o
PRRRRRRRRR P
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The SOWshould require the Contractor to consider standard
percent ages as established in Arny technical cost engineering
gui dance. The follow ng markups should be applied to the
construction cost to determne the total project cost:
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4.5.1.2.1 Cost G owh-Constr. M dpoint

4.5.1.2.2 Construction Contingency

4.5.1.2.3 Supervision/Adm ni stration

4.5.1.2.4 Engineering and Design During
Construction

4.5.1.2.5 Additional Lab Testing

5. Screening/ Conparative Analysis of Alternatives

5.1 Technical Feasibility
5.1.1 Determnation of Whether Identified ARARs Can
be Met or a Waiver is Appropriate

R R I b Sk S b S S b S b S b S bk S b S bk bk S bk Sk I b R b S bk b b S b b b b b b b

Permt waivers wll not be applicable to sites renediated
under RCRA. Al environnental |aws are directly applicable
and are not considered to be ARARs.
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5.1.2 Ability to Meet Performance CGoal s
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Require the Contractor to evaluate alternatives according to
the likelihood of neeting performance goals. This may
requi re nodeling of the performance of the alternative. | t
may be appropriate to require nodels of the various transport
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mechani sns. Ref erence sections 6 and 7 of the RI/FS scope
for nodeling protocols and other requirenents.
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5.1.3 Ability to Meet Process Efficiencies
5.1.4 Environnental Considerations/Conditions

R R b Sk S b S S b S bk S b S bk S b S b I Rk b b S b b b i b S S Rk bk b b S b b b S b b b b

| npact of environnmental conditions, such as terrain and
climte. For exanple, biological treatnent is hindered by
cold and enhanced by warm t enper at ures. Enhancenents shoul d
be considered. A site located in a valley nay pose a problem
for a technology if surrounding air currents provide
insufficient dispersion of particul ates.
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5.2 Inplenentability of Alternatives
5.2.1 Denonstrated Technol ogy Performance
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Eval uation of maturity of technol ogy and whether it has been
used under simlar conditions for simlar wastes.
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5.2.1.1 COperation and Mi ntenance
5.2.1.1.1 Cost
5.2.1.1.2 Downtine
5.2.1.1.3 Operator License Requirenents
5.2.1.1.4 Operator Skill Requirenents
5.2.1.2 Requirenents for Mnitoring, Analyses,
and Record Keepi ng

5.2.2 Availability.
5.2.2.1 Equipnent, Mterials and Personnel
5.2.2.2 Of-site Tr eat nent St or age, and

Di sposal Capacity

3 Post Renoval Site Control Requirenents

.4 Potential for Failure of the Alternative

5 Need for Repl acenent

6 Description of Potential Threats from Such

Fai |l ure or Repl acenent

R R I b Sk S b S Sk S b S b S bk S b S bk b b S b b b b R b S bk b b S b R b b b S b

Address the reliability of engineered conponents of the
alternative (cap, treat nent system, non- engi neer ed
conponents (fences), and any institutional controls (deed
notices), as appropriate.
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5.3 Institutional Considerations and Oher Conpliance
| ssues
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| nnovative and alternative technologies are encour aged.
Cross nedia transfer without neutralization of the toxicity
i s discouraged by the National Contingency Pl an. Conmpl i ance
wi th SARA requirenents i s required. Assure that all actions
are consistent with the long-termrenedy for the site.
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5.3.1 NEPA/ NCP | ssues
5.3.1.1 Historical Preservation
5.3.1.2 Archaeol ogi cal Preservation
5.3.1.3 Natural Resource Preservation
5.3.2 Likelihood of Public Acceptance of the Al-
ternative
5.3.2.1 Public Interaction
5.3.2.1.1 Public Meetings
5.3.2.1.2 Public Notices
5.3.2.1.3 Public Acceptance
5.3.2.2 State concerns
5.3.2.3 Regional/Local Concerns
5.3.3 Admnistrative Feasibility/lInstitutional |Issues
5.3.3.1 Coordination with EPA Regi on
5.3.3.2 Coordination with O her Federal
Agenci es
5.3.3.3 Coordination with State Agencies
5.3.3.4 Coordination with Regional Air/Water
Qual ity Boards
5.3.3.5 Coordination with Local Agencies
5.3.3.5.1 County Gover nnment
5.3.3.5.2 City/Mnicipal Governnent
5.3.3.5.3 Local /Nei ghbor hood G oups

5.3.3.6 Required Permts or Approvals

R R I b Sk S b S S b S bk S b bk S b S I b Ik b b S b Sk I b S S b S bk b Rk b Sk S b b b b b Sk

The RCRA permt shall be anmended to account for all actions
taken on site. Permts are not required for CERCLA actions
conducted onsite. Substantive conpliance with permt re-

qui rements i s required.

R R I b Sk S b b b S bk S b bk S b S I bk b b S b S b b S S b S b S Sk b S Sk S b S S b

5.3.4 Oher Conpliance |Issues
5.3.4.1 Criteria
5.3.4.2 Advisories
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5.3.4.3 @uidance

R R I b Sk S b S b S bk S b S bk S b b I Rk b b S b b b b S S S Rk bk b b S bk S b S b b b b b S

Description of conpliance with other criteria, advisories or
gui dances that are not ARAR, but could appropriately be
applied to the site. For exanple, if PCB contam nated soi
woul d be excavated in the alternative, conpare the cleanup
|l evel the alternative will achieve (the | evel described under
"threat reduction" above) wth the cleanup | evels established
in the EPA PCB Spill C eanup Policy.

R R b Sk S b S b S bk S b I bk S b b S Rk b b S b S b b S S I Rk bk b b S bk b b S b b b b S

5.4 Effectiveness of Alternatives

R R I b Sk S b S b S bk b b bk S b b S Rk bk S b S b b R b S bk b b S S S Rk b b b S b

Require the Contractor to evaluate the effectiveness of the
alternative for risk reduction and the time frame for this
protection to be achieved. In some cases this may involve
nodeling of the action. |f appropriate, refer to the
nmodel i ng protocols presented in section 7 of the RI/FS scope.

R R I b Sk S b S S b S bk S b S bk S b b Rk b b S b S b b R b S bk b I Rk b Sk S b S b bk

4.1 Protection of the Community during Renoval
4.2 Protection of Wirkers during Renoval
5.4.3 Risk/threat Reduction.

5.
5.

R R I b Sk S b S S b S bk S b S bk S b b I Rk b b S b S b I b S R R Ak S bk b b S b S Sk b S b

I n accordance with the National Contingency Plan, alternative
screening and analysis shall include nunerical analysis of
risk to human health and environnent engendered by the al-
ternative conpared to the risk devel oped by the baseline risk
assessnent. Ri sk attenuation may be neasured qualitatively
or quantitatively (e.g. cleanup levels or cancer risk levels
achi eved), as appropriate.

R R b Sk S b S b S b S b bk S b S S I Rk b b S b b b b S I R Rk b b S bk S b S b S b b S bk

5.4.3.1 Tinme Until Protection is Achieved
5.4.3.2 Potential Exposure to Remaining R sks
5.5 Environnental |npacts

R R I b Sk S b S b S bk S b bk S b b I Rk b b S b b b b S S S Rk bk b b S b Sk b b S b b b b S bk

This section would require the Contractor to evaluate each
alternative for the inpacts to the environment to neet the
equi val ency requirenments under National Environnental Policy
Act . Enmergency and tine-critical renoval actions are
exenpted from conpliance with the Environnental | npact
Statenent (EIS) requirenents of NEPA based on statutory
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conflict. All  non-time-critical renoval actions require
environnental review of the EE/CA and public coment. An

EE/ CA perfornmed under EPA Guidance may be considered a
"functional equivalent” to a NEPAEISif the followng itens
at a mninumare included in the EE/ CA report:

Site characterization

I dentification of objectives.

I dentification of renoval action alternatives.

Initial screening of alternatives based on various

factors.

Analysis of remaining alternatives based on various

selection criteria.

Recommended renoval action

Qpportunity for public comment.

Deci si on docunent ati on.
I nput for this section of the scope should be obtained from
the environnental regulatory specialist, a team nenber
famliar with NEPA requirenents, Ofice of Counsel, and
possi bly from environnmental resource specialists (normally
found in Planning Divisions in the Corps).

Refer to RI/FS or EE/ CA guidance for appropriate content for
this section. Addi ti onal relevant explanatory text can be
found in the RI/FS scope outline under NEPA Conpliance Ac-
tivities (section 2.10).

R R I b Sk S b S b S bk b b bk S b S S I bk b b S b bk I b S S R bk S bk b b S b S R b b b S b

6. Conparative Anal ysis

R R I b Sk S b S S b S bk S b S bk S b S I bk b b S b S b b S S I bk S bk b b S I S R R b b b S b S

Qualitative assessnent of strengths and weaknesses of each
alternative relative to the others. Summary tables woul d be
hel pful, wth alternatives along one axis and evaluation
criteria along the other axis. Use total cost instead of
construction cost.

R R I b Sk S b S b S bk S b b Sk S b b S Rk b b S b S b b S R b S bk b b S b S R b b b S b

7. Recommended Alternative

R R I b Sk S b S b S bk S b S b Sk S b b I Rk b b S b S b i b S R A S bk b b S b S b S b S S S R Sk

Fi nal sel ection to propose to the regulators is t he
responsibility of the custonmer after consideration of input
from the concerned parties and the public. The regulators

have approval / di sapproval authority under nobst conditions.

Desi gner and/or design agency recommends alternative to the
user. The selected alternative is not necessarily the |east
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cost and does not always neet all of the ARARs. The report
should go no farther than a recommendati on. Di scussion of

the bases for selection is included with the reconmendati on.

Consider all of the ultimte disposal requirements for al
phases and side streans.

As required by 40 CFR 300. 70 sel ection shall be based on a

conbi nati on of life «cycle cost, t echni cal , and
enV|ronnentaI/500|aI concerns. RCRA corrective neasures do
not consider cost. The RCRA cost estimate is needed for

budget and progranmm ng purposes.
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